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(54) Rotary laser irradiating system 

(57) A rotary- laser irradiating system (35) compris- 
ing a laser projector for performing rotary irradiation of 
a laser beam, a collirnating telescope (41 ) having a col- 
limation axis in a projecting direction of the laser beam, 
arid a rotation base (40) where the collirnating telescope 
(41 ) can be rotated around an axial line running perpen- 



dicularly to the collimation axis and can be fixed at a 
predetermined position, whereby the collirnating tele- 
scope (41) is used for the setting of a tilting direction, 
and the collirnating telescope (41) is rotated when nec- 
essary, and collimation can be performed at least in two 
directions. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a rotary laser irra- 
diating system, by which it is possible to form a refer- 
ence point, a reference line and or a reference plane for 
measurement by irradiating a laser beam or by perform- 
ing reciprocal scanning or by rotating a laser beam , and 
in particular to a rotary laser irradiating system which 
can form, in addition to a horizontal reference plane, an 
arbitrary tilt setting plane tilted at a predetermined angle 
with respect to the horizontal reference plane. 

To obtain a horizontal reference level for wide 
range, a rotary laser irradiating system is used instead 
of an optical leveling device. 

In recentyears, the use of the rotary laser irradiating 
system has been widely propagated for measurement 
in a height direction, in particular, in case a line, a plane, 
etc. are formed according to a reference height. The ro- 
tary laser irradiating system of this type is designed in 
such manner that a laser beam is irradiated in a hori- 
zontal direction while it is rotated or it is irradiated for 
reciprocal scanning or it is stopped to form a rotary ref- 
erence plane, or to form a partial reference line, or a 
reference plane, and further, a reference line and a ref- 
erence point. 

For example, the system of this type is used to form 
a reference horizontal line for positioning of a window 
frame in interior construction of a building,. or to form a 
reference horizontal plane when soil filling is performed 
in civil engineering' and a graded soil surface is formed. 
In some of the rotary laser irradiating systems of this 
type, a reference plane tiited in a direction or in two di- 
rections can be formed, and it is now possible to form a 
tilted reference plane easily. 

As an example of a conventional type rotary laser 
irradiating system, brief description will be given below 
on the rotary laser irradiating system disclosed in JP-A- 
6-26861 referring to Fig. 6. 

At the center of the upper surface of a casing 1 , a 
recessed portion 2 in truncated conical shape is formed. 
A laser projector' 3 penetrates vertically through the 
center of the recessed portion 2 and is tiltably supported 
on the recessed portion 2 via a spherical seat 4. The 
head of the laser projector 3 is provided with a pentag- 
onal prism 9 and serves as a rotator 5, which can be 
rotated freely. Therotator 5 is rotated by a scanning mo- 
tor 6 via a driving gear 7 and a scanning gear 8. 

On the circumference of the laser projector 3, two 
sets of tilting mechanisms 1 0 (only one of them is shown 
in the figure) is provided. The tilting mechanism 1 0 com- 
prises a tilting motor 11, a tilting screw 12, and a tilting 
nut' 13. -The lilting- motor L 11- rotates -the tilting screw -12 
via a driving gear 1 4 and a tilting gear 15, and the tilting 
nut 1 3 is connected with the laser projector 3 via a tilting 
arm 16. Driven by the tilting motor 11, the tilting nut 13 
is .moved up or down, and the laser projector 3 is tilted 



by upward or downward movement of the tilting nut 1 3. 

On the middle portion of the laser projector 3, there 
are provided a fixed tilt sensor 1 8 in parallel to the tilting 
arm 1 6 and a fixed tilt sensor 1 9 placed perpendicularly 

s to the fixed tilt sensor 18. On the lower end of the laser 
projector 3, a flange 20 is fixed. On a pivot pin 21 erected 
on the flange 20, an L-shaped tilting base 22 is support- 
ed at one point on the corner. Two ends of the tilting 
base 22 at positions perpendicularly to each other are 

io connected to two sets of tilt setting mechanisms 25 (only 
one of them is shown in the figure) respectively. On the 
tilting base 22, an angle setting tilt sensor 29 is arranged 
in the same direction as the fixed tilt sensor 1 8, and an 
angle setting tilt sensor 30 is arranged in the same di- 

15 rection as the fixed tilt sensor 19. 

The tilt setting mechanism 25 comprises a tilt angle 
setting motor 26, a tilt setting screw 27 rotated by the tilt 
angle setting motor 26, and a nut block 28 screwed on 
the tilt setting screw 27, and one end of the tilting base 

20 22 is engaged with the nut block 28. By driving the tilt 
angle setting motor 26, the nut block is moved up or 
down via the tilt setting screw 27, and the tilting base 22 
is tilted. 

Inside the laser projector 3, there are provided a la- 

25 ser emitter (not shown) and a projection optical system 
(not shown), which comprises components such as col- 
limator lens, which turns the laser beam emitted from 
the laser emitter to parallel beams. The laserbeam from 
the projection optical system is deflected in a horizontal 

30 direction by the pentagonal prism 9 and is irradiated 
through a projection window 31 . 

On the upper surface of the rotary^laser irradiating 
system, a sight (foresight/backsight) 32 is provided. Us- 
ing this sight 32, it is possible to perform cbllimation in 

35 two directions, i.e. a tilting direction by the tilting mech- 
anism 10, and also another tilting direction perpendicu- 
lar to the above tilting direction by another tilting mech- 
anism (not shown). 

Description will be given now on a procedure to form 

40 a tilting reference plane by the above rotary laser irra- 
diating'system referring to Fig. 7. 

The rotary laser irradiating system 35 is installed on 
a tripod 33 erected at the reference position. At the po- 
sition of a target in a tilting direction, a collimation target 

45 36 is erected (Fig. 7 (A)). When a laser beam irradiating 
from the rotary laser irradiating system 35 is projected 
in the reference direction, i.e. when the projecting direc- 
" tion ot the laser beam is consistent with a tilting direction 
of the laser projector 3 tilted by the tilting mechanism 1 0 

50- and the fixed tilt sensors 1 8 and 1 9 both indicate a hor- 
izontal direction, fixing screws of the tripod 33 are loos- 
ened so that main unit of the rotary laser irradiating sys- 
tem 35 can be rotated with respect to the tripod 33. While 
coilimatiop-is^performed .through the sight 32, the rotary 

.55 laser irradiating system 35 .is rotated. The collimation 
target 36 is colli mated through the sight 32 and the pro- 
jecting direction is aligned with the collimation target 36 
(Figs. 7 (B) and (C)). Next, a tilt angle 9 is set, and a 
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laser beam is projected, and a reference line is formed 
(Fig. 7(D)). . 

The tilt angle is set by the tilt setting mechanism 25. 
When the fixed tilt sensors 18 and 1 9 indicate a horizon- 
tal direction, the tilt angle setting motor 26 is driven to s 
rotate the tilt setting screw 27: Then, the nut block 28 is 
moved up or down, and the tilting base 22 is tilted at the 
same angle as the setting angle 0, but in a direction re- 
verse to that of the setting angle. The tilt angle of the 
tilting base 22 is detected by an encoder , etc. connect- io 
ed to the tilt angle setting motor 26. 

Next, the laser projector 3 is tilted in the tilting di- 
rection by the tilting mechanism 10. When the tilting 
base 22 detects a horizontal direction, a tilt angle is the 
setting tilt angle of the laser projector 3. When the tilt is 
angle of the laser projector 3 is at the preset angle, a 
laser beam is projected in a horizontal direction from the 
laser projector 3 through the pentagonal prism 9, and 
the rotator 5 is rotated, or reciprocal scanning is per- 
formed in the range of a desired angle. Then, a tilted 20 
reference plane is formed. 

As described above, in the conventional type rotary 
laser irradiating system, the tilt angle is- electrically de- 
tected by the tilt sensor and is electrically set by the tilt- 
ing mechanism 1 0, and it is possible to perform the set- 25 
ting at high accuracy. However, the tilting direction is de- 
termined by the sight 32. Originally, coliimation by sight 
can be performed without requiring high-grade tech- 
nique. Because sophisticated technique is not needed, 
the accuracy of coliimation is not very high. Further, so 
there is also man-made error, and the decrease of ac- 
curacy is unavoidable. In civil engineering work in the 
past, high accuracy has not been required, and coliima- 
tion by sight has been satisfactory for the purpose, but 
in the almost completely mechanized civil engineering 35 
work in recent years, higher accuracy is required, and 
the accuracy of coliimation has become an important is- 
sue. Further, performance characteristics of the rotary 
laser irradiating system itself has been improved, and 
when it is used for the surveying for remote site, colli- 40 
mation itself has become difficult using the sight as de- 
scribed above. 

In some cases, a collimating telescope is used in- 
stead of the foresight/backsight, but it is not possible to 
collimate in two directions perpendicular to each other 
as in the case of the foresight/backsight. In case it is 
wanted to collimate in two directions, the collimating tel- 
escope has to be re-arranged each time. This means 
much labor and time for the work and hence poor work- 
ing efficiency. Accuracy is an issue in re-arranging the so 
collimating telescope. 

SUMMARY OF THE INVENTION 

It is another object of the present invention to make S5 
it possible to collimate at least in two directions and to 
improve the accuracy of coliimation. 

To attain the above objects, the system according 



to the present invention comprises a laser projector for 
performing rotary irradiation of a laser beam, a tilting 
mechanism for tilting said laser projector in predeter- 
mined directions, a collimating telescope for collimating 
at least in said predetermined directions, a rotation base 
where the collimating telescope is rotatably supported 
around a rotation axis running perpendicularly to a col- 
iimation axis, and positioning means for fixing said col- 
limating telescope at predetermined rotating positions. 
Also, according to the present invention said tilting 
mechanism of the system tilts said laser projector in two 
directions perpendicularly to each other, and said posi- 
tioning means of the system can fix said collimating tel- 
escope at least in two directions. Also, according to the 
present invention said positioning means of the system 
has a V-groove in the direction of the length of the col- 
limating telescope. Also, according to the present inven- 
tion said positioning means of the system has two V- 
grooves which are provided on said rotation base and 
are running perpendicularly to each other, and a spring 
for pushing the collimating telescope toward said rota- 
tion base, and said collimating telescope can be placed 
to or removed from said V-grooves. Further, according 
to the present invention said collimating telescope of the 
system is provided on the upper surface of said rotary 
laser irradiating system. 

BRIEF DESCRIPTION OF THE DRAWINGS" 

Fig. 1 is a front view of an embodiment of the 
present invention; 

Fig. 2 is a cross -sectional view of a collimating tel- 
escope in the above embodiment; 
Fig. 3 is a plan view to show relationship between 
the collimating telescope and a rotation base to sup- 
port the collimating telescope; * , 
Fig. 4 is a side view to show relationship between 
the collimating telescope and a rotation base to sup- 
port the collimating telescope; 
Figs. 5 (A), 5(B), 5(C) and 5(D) represents drawings 
to show operation of tilt angle setting in the present 
embodiment; 

♦ Fig. 6 is a cross-sectional view of a conventional 
type rotary laser irradiating system; and 
Figs. 7 (A), 7(B), 7(C) and 7(D) represents drawings 
to explain operation of tilt angle setting in the con- 
ventional system. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT * . 

In the following, description will be given on an em- 
bodiment of the present invention referring to the at- 
tached drawings. _ , . 

As shown in Fig. 1, on the upper surface of main 
unit of a rotary laser irradiating system 35, a collimating 
telescope 41 is rotatably mounted via a rotation base 
40. An operation panel 39 is arranged on the front sur- 
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(57) A rotary laser irradiating system (35) compris- 
ing a laser projector for performing rotary irradiation of 
a laser beam, a collimating telescope (41 ) having a coi- 
limation axis in a projecting direction of the laser beam, 
and a rotation base (40) where the collimating telescope 
(41 ) can be rotated around an axial line running perpen- 
dicularly to the collimation axis and can be fixed at a 
predetermined position, whereby the'collimating tele- 
scope (41 ) is used for the setting of a tilting direction, 
and the collimating. telescope (41) is rotated when nec- 
essary, and cojlimation can be performed at least in two 
directions. 
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